
slightly in favor of "B" (heavy Russian) as regards
taste and general suitability. All of the findings of
this investigation are based on hospital cases. A fifth
reporter favored No. 1 (light Russian petrolatum).
He considered it the most prompt in its effect, the
most uniform in results, and the most prone to give a

satisfactory admixture of the oil with the other
materials. The difference, however, from the other
oils was not marked. Another reporter noted no

special differences.
SUMMARY

The results of this clinical investigation appear to
warrant the conclusion that so far as therapeutic
results are concerned the differences in the action of
the three varieties of liquid petrolatum, namely, light
Russian liquid petrolatum, heavy Russian liquid petro¬
latum and American liquid petrolatum, are too slight
to be of importance. Hence the choice between the
lighter and the heavier oils, and between the Russian
and the American is an open one, to be determined not
by therapeutic differences, but by palatability, depend¬
ent on the degree to which the refinement of the oil is
carried out. The U. S. Pharmacopeia, the revision
of which is now nearing completion, no doubt will
furnish standards which will insure a suitable prod¬
uct. From the findings of the foregoing report it
would appear that a satisfactory standard might per¬
mit the use of either Russian or American oil, if suit¬
ably refined so as to be as nearly as possible devoid
of odor and taste.

57 West Fifty-Eighth Street.

A STUDY OF THE COMMERCIAL PREPA-
RATIONS OF BACILLUS BULGARICUS

ARTHUR J. BENDICK, M.D.
NEW YORK

During the past few years many physicians have
advocated the administration of living cultures of
Bacillus bulgaricus, in order to change beneficially the
intestinal flora. It is asserted that the large amount
of acid produced by this organism from the fermen-
tation of the various sugars is detrimental to the growth
of other intestinal organisms, especially of the putre-
factive group. This organism was at first given in the
form of a fermented milk, but is now dispensed chiefly
in the form of pure cultures, either in liquid or in tab-
let form. The potency of these cultures was the object
of this investigation.

These cultures are sold either as liquid cultures\p=m-\
broth or whey\p=m-\orin the dried form as tablets. The
majority of the manufacturers simply label their prod-
uct as living cultures of Bacillus bulgaricus, but do not
state how many living organisms are present. Some
state the number of bacilli present, but add that the
count was made by some staining method (Wright),
which method does not differentiate between living and
dead organisms. As the therapeutic agent is the acid
produced by the metabolism of the living organism,
any count which does not differentiate between living·
and dead organisms is of no importance.

The Bacillus bulgaricus grows with difficulty on the
usual laboratory mediums, but grows readily on

mediums containing milk or whey. It ferments glu¬
cose and lactose readily, producing a large amount
of acid, and the resulting acidity gradually kills the
organism. It is this factor of acid production which

is one of the principal causes of the rapid deteriora¬
tion of the liquid preparations.

The names of the preparations tested are not given
because not sufficient of each was tested to say which
were uniformly bad or good. In the liquid preparations,
those giving the highest counts were all obtained direct
from local manufacturers from freshly prepared lots.
The same preparations bought in the open market in
other parts of the country would undoubtedly show
much poorer results. In the more complete investiga¬
tion which is being continued, I hope that results will
be more definite, and that I shall be able to publish the
names of those manufacturers who control their
product so that it is uniformly good, and also to
expose those whose preparations are practically inert
or heavily contaminated.
In order to make an exact count of the number of

living organisms in the preparation, it is necessary to
plate them in suitable mediums in varying dilution, and
after incubation to count the number of colonies. As
the different strains of Bacillus bulgaricus vary in
their cultural characteristics, each specimen was plated
on four different mediums, and the highest count
obtained on any one of the four mediums is the count
that is listed. Plates were examined after three days'incubation at 40 C. (104 F.). The final count was
made after five days' incubation.

The following plating mediums were used.
1. Veal infusion glucose agar.
To the veal infusion were added 2 per cent, agar, 2. per

cent, glucose, 0.5 per cent, salt and 2 per cent, peptone, and
the medium was titrated to 1 per cent, acid to phenol-
phthalein.

2. Whey glucose agar.1
Whey was obtained by adding glacial acetic acid to hot

milk. To this were added 2 per cent, peptone, 2 per cent,
agar and 1 per cent glucose, and titrated to 1 per cent. acid.

3. Whey glucose calcium carbonate agar.2
This was the same as the previous medium, with the addi¬

tion of a few drops of sterile powdered calcium carbonate
in water just before plating.

4. Veal infusion whey glucose agar.
This was the same as the first medium,- but after cooling

to 45 C. (113 F.), one-fourth the volume of warm whey was
added. This whey was prepared by rennet coagulation of
certified milk. The coagulated milk was heated in the
Arnold, and the whey thus obtained was filtered through
paper and then sterilized.

Each specimen was also inoculated into the follow¬
ing tube mediums :

1. Litmus milk.
2. Whey.
3. Peptone glucose whey.
4. Veal infusion broth. .

These tube inoculations served to control the plat¬ing mediums. In no case in which similar organisms
were not obtained on one of the plating mediums was
a growth obtained in any of the tubes.
The following specimens were tested :

1. Liquid. Obtained direct from manufacturer, freshly
prepared lot. Broth culture in small bottles. Not dated.

1. Heineman and Hefferan: A Study of Bacillus Bulgaricus, Jour.Infect. Dis., 1909, vi, 304.
2. Bendick: The Use of Calcium Carbonate in Solid Media for the

Differentiation of Sugars Fermenting Bacteria, The Journal A. M. A.,
Oct. 21, 1911, p. 1343.

Downloaded From: http://jama.jamanetwork.com/ by a Florida International University Medical Library User  on 06/06/2015



Aug. 7, 1914, count showed 5,200,000 organisms per cubic
centimeter. August 24, count showed 1,400,000. September 1,
count 1,200,000. October 13, 1,200. October 30, specimens
were sterile.

2. Liquid. Direct from manufacturer. Freshly prepared.
Not dated. Direct plating, August 7, showed 40,000,000 per
cubic centimeter, but by September 1, specimens were sterile
on three separate examinations.

3. Liquid. Large bottle containing clear fluid with a heavy
white precipitate which was readily miscible. Bought from
retail druggist, Nov. 24, 1914. Was dated with date of manu¬

facture, Oct. 24, 1914, with statement that it was good six
weeks from date. Direct plating showed 5,600,000 per cubic
centimeter. No contaminations. Organism grew vigorously
and fermented dextrose rapidly. By December 9, the count
had fallen to 1,700; December 31, to 124.

4. Liquid. Broth culture in small bottles. Bought from
retail druggist, NovT 24, 1914. Expiration date, Dec. 28,
1914. Immediate plating showed a count of 6 per cubic cen¬
timeter. December 7, specimen was sterile on three separate
examinations.

5. Liquid. Bought direct from manufacturer, Nov. 26,
1914. Expiration date, June 30, 1915. Broth in small bottles.
Direct plating, one bottle gave a count of 12,400 per cubic
centimeter, but another bottle gave a count of only 2 per
cubic centimeter. Dec. 31, 1914, one bottle gave a count of
95 ; another was sterile.

6. Liquid. Broth culture in small bottles. Left by demon¬
strator at physician's office. Expiration date, Jan. 23, 1915.
Direct plating, Dec. 1, 1914, showed specimens sterile on

three separate examinations.
7. Tablet. Bought from wholesale druggist, Dec. 3, 1914.

Expiration date, Feb. 1, 1915. Tablets disintegrated rapidly
in water, forming uniform mixture. Direct plating gave a

count of 21,600 per tablet. December 15, a count of 10,200
was obtained.

8. Tablet. Bought from retail druggist, Dec. 9, 1914.
Expiration date, April 23, 1915. Direct plating gave a count
of 120 bacilli in a tablet.

9. Tablet. Bought from wholesale druggist, Dec. 3, 1914.
Expiration date, March 1, 1915. Plating showed the tablets
to be loaded with contaminations, a count of 59,200 other
organisms being obtained. A moderate number of the Bacillus
bulgaricus were present. Direct examination under the micro¬
scope of a tablet crushed in water showed the presence of
numerous short motile bacilli, also a few long non-motile
bacilli. Milk fermentation was atypical, digestion ,,of the
milk occurring with gas fermentation.

10. Tablet. Bought from retail druggist. Not dated. Told
would keep indefinitely. Immediate plating showed numer¬

ous molds and a few short motile bacilli. On broth a heavy
pellicle was obtained, and the milk was digested and gas
formation occurred. No bacilli of the bulgaricus type were

isolated.
11. Tablet. Bought from wholesale druggist, Oct. 19, 1914.

Expiration date, Nov. 28, 1914. Immediate examination gave
no growth on the plates, or in the milk, whey or broth.

12. Tablet. Obtained direct from manufacturer. Freshly
prepared. One tablet gave a count of 105. Another 62.
Three tablets were sterile.

Heineman and Hefferan1 have demonstrated that
Bacillus, bulgaricus occurs normally in the feces of
cows, horses and human beings ; also in market milk
and in soil. There is consequently no significance in
the ingestion of a few bacilli in the commercial prepa¬
rations. To be effective, the organisms should be
present in large numbers. The commercial prepara¬
tions should therefore be more carefully controlled,
especially during transit and storage. I would sug¬
gest the following changes:

1. Preparations should be marked with the average
number of living organisms to the cubic centimeter as

determined by cultural tests, and also what percentage
of these will be alive after definite intervals. This

method would allow of accurate dosage, and give use¬
ful information. A count by the Wright method or a
Gram stain is of no significance.

2. Preparations should be marked with the date of
manufacture with a statement of how long the prepa¬
ration is potent. The present custom is to date with
an expiration date, which method is a temptation to
an unscrupulous dealer, and does not tell the age of
the preparation.

3. Preparations should be kept in a suitable ice
box as much as possible from the time they leave the
manufacturer till they reach the patient. Cultures
should therefore be obtained either direct from the
manufacturer or from a few well-controlled supply
depots.

CONCLUSIONS

1. The majority of the preparations of Bacillus bul-
garicus contain only a small fraction of the number of
living organisms that the manufacturers represent.
Many of the preparations as sold at retail are sterile,
containing no living bacilli of the bulgaricus type or
any other living organism.

2. The majority of organisms as seen in a stained
specimen are dead and hence are of no significance.

3. Broth cultures obtained direct from the manufac¬
turers are the best preparations.

4. Tablets are useful if the product is to be conveyed
a considerable distance. Some preparations of the tab¬
lets are potent, many are sterile, and some are heavily
contaminated.
I desire to acknowledge my indebtedness to William H.

Park, director of the laboratory of the New York Department
of Health, for the material and for many valuable sugges¬
tions in the course of this work.

A MONILIA FOUND IN CERTAIN
CASES OF SPRUE

PRELIMINARY NOTE

BAILEY K. ASHFORD, M.D., Sc.D.
Major Medical Corps, U. S. Army; President of a Board for the Study

of Tropical Diseases as they Exist in Porto Rico, Collaborating
with the Institute of Tropical Medicine and Hygiene

of Porto Rico

SAN JUAN, P. R.

In the course of the study which I am making of
certain cases of sprue in the laboratory of the Institute
of Tropical Medicine and Hygiene, my attention has
been called to the presence, in the four cases in which
I have made cultures from the inflamed tongue, of a
Monilia not described by Castellani and Chalmers,1
or mentioned by Bahr.2 My failure to find the organ-
ism in apparently normal tongues of convalescents
from sprue has prompted me to write this preliminary
note. In one case culture from the uninflamed tongue
was negative, although the patient was desperately ill
from one of the intestinal localizations of the disease
so familiar to those who know sprue clinically. Only
when the intestinal symptoms subsided and the tongue
became inflamed was a successful growth obtained.
This case has shown repeated and severe desquama-
tory inflammation of the tongue, so that persistent
effort would have possibly demonstrated the organism

1. Castellani, Aldo, and Chalmers, A. J.: Manual of Tropical Med-
icine, Ed. 2, New York, William Wood & Co., 1913.

2. Bahr: Researches in Sprue, 1912-1914, Jour. Trop. Med. and
Hyg., July 1, 1914.
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